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Abstract 
Adolescent obesity and physical inactivity are serious 
health issues in Australia. Using a Theory of Planned 
Behaviour framework (Ajzen, 1991), the present study 
aimed to investigate if belief-based differences exist 
between those adolescents who perform moderate-to-
vigorous physical activity on a regular basis (performers) 
and those who do not (non-performers). Participants, 
comprising of 395 grade nine students, completed a 
questionnaire assessing their physical activity beliefs and 
reported their physical activity 1 week later. The results 
revealed that the attitudinal, normative, and control 
beliefs of performers and non-performers differed 
significantly. The findings provide important applied 
information that can be utilised in developing 
intervention programs aimed at increasing adolescent 
physical activity.  
Background 
Physical inactivity is a serious health issue in Australia 
and is the second leading contributor to the burden of 
disease, morbidity, and mortality, after tobacco use 
(Mathers, Vos, Stevenson, 1999). Participation in 
physical activity is a key component to a healthy 
lifestyle in young people where it is recommended that 
youth should accumulate at least 60 minutes of 
moderate-to-vigorous physical activity everyday 
(Australian Government, Department of Health and 
Ageing, 2004). Engaging in regular physical activity 
may help to control body weight, develop a healthy 
cardiovascular system, and improve psychological well-
being (Biddle, Gorely, & Stensel, 2004).  
Despite the benefits of regular physical activity, 
many adolescents lead sedentary lifestyles. In 
particular, at around the age of 14 years, engaging in 
physical activity has been shown to substantially 
decline for both males and females (Pate et al., 2002). 
Research also suggests that there is a positive 
relationship between childhood physical activity and 
adulthood physical activity (Malina, 2001). It is 
imperative, therefore, that adolescents become 
sufficiently active not only to gain health benefits but 
also to help develop a lifestyle of regular physical 
activity.  
One of the most popular decision-making models that 
has guided the majority of the research in the health and 
physical activity domains is the Theory of Planned 
Behaviour (TPB; Ajzen, 1991). The TPB suggests that 
the proximal determinate of behaviour is one’s intention 
to engage in that behaviour. Intentions, in turn, are 
determined from three constructs: attitudes (the overall 
evaluations, either positive or negative, towards 
performing the behaviour), subjective norms (the 
perceived social pressure from important referents to 
perform or not to perform the behaviour), and perceived 
behavioural control (the amount of control an individual 
perceives they have over performing the behaviour). 
Perceived behavioural control can also influence 
behaviour directly when it represents an accurate 
reflection of actual behavioural control (Ajzen, 1991). 
The TPB has been successful in predicting a wide range 
of health related behaviours (for a review, see Conner 
& Sparks, 2005), including adolescent physical activity 
(Hagger, Chatzisarantis, Biddle, & Orbell, 2001; 
Mummery, Spence, & Hudec, 2000). Further support 
for the predictive validity of the TPB model is found in 
recent meta-analyses on social/health behaviours 
(Armitage & Conner, 2001) and physical activity 
(Hagger, Chatzisarantis, & Biddle, 2002).  
An important feature of the TPB is its suggestion that 
the antecedents of attitude, subjective norms, and 
perceived behavioural control are corresponding salient 
beliefs reflecting the underlying cognitive structure that 
determines an individual’s intention and behaviour 
(Ajzen, 1991). Attitudes toward the behaviour are 
thought to be determined from the individual’s beliefs 
about the likely outcomes of the behaviour and the 
evaluations, either positive or negative, of these 
outcomes (behavioural beliefs). Subjective norms are 
concerned with the individual’s beliefs about the 
normative expectations of important referents either 
approving or disapproving of performing a given 
behaviour and the motivation to comply with these 
expectations (normative beliefs). Perceived behavioural 
control is based on the individual’s beliefs of the extent 
to which internal and external factors may inhibit or 
facilitate performance of a given behaviour and the 
perceived power of these factors (control beliefs) 
(Ajzen, 1991).  
Assessing the belief-based determinants of attitude, 
subjective norms, and perceived behavioural control 
allows researchers to establish the beliefs that 
differentiate those who perform a given behaviour from 
those who do not. A number of studies have utilised the 
knowledge of these underlying beliefs to increase our 
understanding of exercise behaviour in adults (Conn, 
Tripp-Reimer, & Mass, 2003; White, Terry, Troup, & 
Rempel, in press). These studies found that behavioural 
beliefs of feeling healthy and sore, and control beliefs 
of laziness and tiredness were related to exercise 
behaviour. Thus, belief-based analysis provides insight 
into the underlying cognitive processes that influence 
exercise behaviour. It would be beneficial, therefore, to 
determine the underlying cognitive processes that 
influence the performance of physical activity in 
younger people.  
Using the TPB as a theoretical framework, the study 
aimed to investigate a range of different beliefs that 
differentiate adolescents who performed regular 
moderate-to-vigorous physical activity from those who 
did not. Specifically, the study assessed beliefs relating 
to physical activity costs and benefits (behavioural 
beliefs), beliefs about important referents expectations 
of performing physical activity (normative beliefs), and 
beliefs about inhibiting factors of performing physical 
activity (control beliefs). Additionally, the study 
examined the relative importance of the underlying 
beliefs for influencing physical activity in the 
adolescent sample. Such belief-based analyses allow a 
distinction between sub samples that can assist in 
informing health education and intervention programs. 
Given the existing obesity epidemic and the decline in 
physical activity with age, it is important that current 
underlying beliefs of adolescents be established so that 
effective intervention programs can be implemented.      
Method 
Participants  
A total of 395 grade nine students across 10 different 
schools in South East Queensland, Australia, 236 (60%) 
female and 159 (40%) male, ranging in age from 12 to 
16 years (M = 13.47, SD = 0.56), responded to both 
waves of data collection. A majority of the participants 
reported coming from an English speaking background 
(369, 87%) and not having a disability that interferes 
with them doing physical activity (385, 91%). The 
independent schools comprised majority of participants 
(54%), followed by state (32%), then Catholic (14%) 
schools. 
 
Measures 
The target behaviour was moderate-to-vigorous 
physical activity on a regular basis. Moderate-to-
vigorous physical activity was operationalised as, “any 
activity that is energetic but not exhausting to any 
activity at a higher intensity that causes your heart to 
beat rapidly, and make you huff and puff”. A regular 
basis was operationalised as, “at least 60 minutes per 
day on at least 5 days of the week” and described as 
either being built up during the day with a variety of 
activities or done in one session.  
Elicitation Study Using content analysis, an elicitation 
study was conducted to identify the most commonly 
occurring behavioural, normative, and control beliefs. A 
convenience sample of 18 adolescents (10 male, 8 
female), aged between 13 and 15 years (M = 13.94, SD 
= 0.80) participated in the study. Sample characteristics 
were largely representative of participants in the main 
study. To elicit salient beliefs, the questionnaire 
comprised of open-ended questions as outlined by 
Fishbein and Ajzen (1975). Participants were asked to 
list the advantages and disadvantages of performing 
moderate-to-vigorous physical activity, any groups or 
people who would approve or disapprove of them 
performing moderate-to-vigorous physical activity, and 
to write down any factors or circumstances that might 
prevent or discourage and help or encourage them to 
perform moderate-to-vigorous physical activity. The 
most commonly reported advantages (e.g., be fun) and 
disadvantages (e.g., make me feel tired), referents (e.g., 
parents) approving or disapproving, and factors 
preventing physical activity (e.g., weather), were used 
to assess the behavioural, normative, and control belief-
based measures, respectively, in the main questionnaire.  
 
Main Questionnaire Behavioural, normative, and 
control beliefs were assessed in relation to doing 
moderate-to-vigorous physical activity on a regular 
basis. Although belief-based measures are traditionally 
assessed by a multiplicative combination of belief (i.e., 
behavioural, normative, and control beliefs) and 
evaluative items (i.e., outcome evaluations, motivation 
to comply, and perceived power), the present study only 
assessed the belief items. Examining the belief items 
only was chosen due to space constraints; however, it 
has been argued that the traditional evaluative items are 
not essential for belief measurement (Ajzen, 1991). All 
belief-based items were scored on 7-point Likert scales, 
scored extremely unlikely (1) to extremely likely (7). To 
assess behavioural beliefs, participants were asked to 
rate how likely three costs and four benefits would 
result if they performed the target behaviour in the next 
week. For normative beliefs, participants were asked to 
rate how likely six referents would think they should 
perform the target behaviour in the next week. 
Participants indicating how likely internal and external 
factors would prevent them from doing the target 
behaviour in the next week assessed control beliefs. 1 
For a full listing of belief-based items, see Table 1.   
 
Follow-up Questionnaire One week after completion 
of the main questionnaire, participants were asked to 
indicate the number of days they had performed 
physical activity in the intervening week, (i.e., “In the 
course of the past week, how often have you done 
moderate-to-vigorous physical activity for at least 60 
minutes”, scored not at all [0] to on 5 days or more 
[(5]). For belief-based analyses, responses were recoded 
to indicate those who reported having performed the 
target behaviour. Thus, participants who responded not 
at all to on 4 days were considered not to have 
performed the target behaviour and recoded 1 = non-
performers, and participants who indicated on 5 days or 
more were considered to have performed the target 
behaviour and recoded 2 = performers. 
 
Procedure 
Prior to any data collection, the university ethics 
committee and relevant school educational authorities 
approved the study. Based on availability and 
convenience, during the late summer and mid autumn 
season (February to April) of 2006, selected schools 
were approached to gain approval from the principal for 
student participation in the study. Each school was 
given an information package and on request the 
                                                          
1 No assumption is made that salient beliefs are internally 
consistent and, as such, internal consistency is not a necessary 
feature of belief composites (Ajzen, 1991). Therefore, alpha 
coefficients were not computed for the behavioural, 
normative, and control belief-based measures. 
questionnaires. Out of 18 schools contacted, 10 
participated in the project with time constraints reported 
as the main reason for non-participation. Following the 
return of signed consent forms, questionnaire 
distribution commenced. In all cases, participants 
completed the questionnaires at their own pace and in 
selected class times. One week after completing the 
main questionnaire, participants completed the follow-
up questionnaire. A code identifier was used to enable 
matching of the questionnaires. All participants 
received a water bottle or pen as a thank you gift for 
participating.  
 
Results 
The average level of physical activity for participants 
was 3.85 (SD = 1.28), reflecting a moderate level of 
physical activity during the previous 1-week time-
period.  
 
MANOVA Results 
Overall, Wilks’ Lambdas were significant for all three 
MANOVAs. To explore further where differences exist 
between the groups, dependent variables were 
examined at the univariate level. Bonferonni 
adjustments were used to control for familywise type 1 
error (refer to Table 1). According to Wilks’ criterion, a 
significant multivariate effect was identified between 
the groups for behavioural beliefs, F(7, 384) = 5.21, p 
<.001, η² = .09. Univariate analyses revealed that 
performers were more likely to perceive the positive 
outcomes make me fitter, be fun, help me spend time 
with my friends, as beneficial, and less likely than those 
who were non-performers to perceive the negative 
outcome too much effort/hard work, as costly. A 
significant multivariate effect was also found between 
the groups for normative beliefs, F(6, 350) = 3.13, p 
<.01, η² = .05. Univariate analyses indicated that 
performers were more likely than non-performers to 
report those important referents other family members, 
school friends, friends outside school, and teachers 
would think they should perform the behaviour. Finally, 
a significant multivariate effect was identified between 
the groups for control beliefs, F(4, 390) = 7.33, p <.001, 
η² = .07. Univariate analyses revealed that non-
performers were more likely than performers to 
perceive factors such as not enough time, weather, and 
not having the motivation/energy as inhibiting their 
control over performing moderate-to-vigorous physical 
activity on a regular basis.  
 
Predicting Physical Activity Behaviour 
The MANOVA analyses identified how the physical 
activity groups differed in terms of their beliefs. 
However, these analyses did not allow an assessment of 
which beliefs are most influential for respondents 
engaging in regular physical activity. A multiple 
regression analysis was conducted to assess the relative 
importance of the behavioural, normative and control 
beliefs for predicting behaviour. Given that the cost and 
benefits associated with behaviours are often 
considered as independent (Rempel & Fong, 2005), 
behavioural beliefs about the likelihood of the benefits 
(benefit likelihood) and the likelihood of the costs (cost 
likelihood) were considered separately. Therefore, the 
regression analyses used four scales as the predictor 
variables (benefit likelihood, cost likelihood, normative 
beliefs, and control beliefs). The dependent measure 
was based on a continuous scale reflecting reported 
behaviour (as described in the Method Section). 
Together, the belief-based measures accounted for a 
significant, albeit small, percentage of variance in 
behaviour (16%), refer to Table 2. Benefit likelihood, 
normative beliefs, and control beliefs were significant 
predictors of regular physical activity. The more likely 
adolescents perceived benefits associated with being 
physically active, the more important referents 
approved of being physically active, and the less likely 
control factors were perceived as able to influence the 
ability to engage in regular moderate-to-vigorous 
physical activity, the more individuals were physically 
active.  
 
Table 1:  Mean differences in beliefs. 
 
 
 
Behavioural beliefs 
Non-
performers 
n  = 218 
Performers 
 
n  = 174 
Make me fitter 5.56 5.88*** 
Make me healthier 5.69 5.97 
Put me at risk of injury 3.25 3.70 
Be fun 5.66 6.17*** 
Make me feel tired 4.94 5.00 
Too much effort 3.05 2.53*** 
Spend time with friends 4.54 5.18*** 
*** p <.007   
Normative beliefs n  = 189 n  = 168 
Parents 5.57 5.76 
Other family members 4.79 5.34*** 
School friends 4.56 5.09*** 
Friends outside school 4.51 5.11*** 
Sporting mates and coach 5.57 5.99 
Teachers 4.40 4.95*** 
*** p < .008   
Control beliefs n  = 219 n  = 176 
Having an injury or illness 3.90 3.90 
Not enough time 4.35 3.50*** 
Weather 3.62 3.14*** 
Not having the motivation 3.45 2.69*** 
*** p <.012   
 
Table 2:  Regression analysis predicting behaviour. 
 
Variable R R² F df β 
Regular PA  .40 .16 18.095 4,385  
Benefit       .21*** 
Cost       .04 
Normative B      .14** 
Control B     -.21*** 
** p <.01, ***p < .001 
Discussion 
The present study aimed to investigate if belief-based 
differences existed between those students who 
performed moderate-to-vigorous physical activity on a 
regular basis and those who did not. The results 
revealed that the behavioural, normative, and control 
beliefs of performers and non-performers of physical 
activity differed significantly. Additionally, the analysis 
examining the relative importance of these belief sets in 
predicting regular physical activity showed a similar 
pattern of results.  
The findings of the present study help us to 
understand the relationship between beliefs and 
engagement in adolescent physical activity which, in 
turn, has important practical implications for those 
involved in promoting physical activity among young 
people. First, the finding that behavioural beliefs 
differed significantly between the groups suggests that 
programs for promoting physical activity engagement 
should focus on increasing positive attitudes, 
specifically, highlighting physical activity as fun, 
makes you fitter, helps you to spend more time with 
your friends, and that effort/hard work is not necessarily 
an outcome. Second, the MANOVA results suggested 
that normative beliefs were associated with regular 
physical activity performance. Performers were more 
likely than non-performers to report those important 
referents (namely, other family members, school 
friends, friends outside school, and teachers) would 
think they should perform regular physical activity. 
Consequently, campaigns should focus on strategies 
that openly show family, friends, and teachers 
approving of adolescents performing physical activity. 
Finally, inspection of the control beliefs revealed that 
performers were less likely than non-performers to 
perceive factors such as not enough time, weather, and 
motivation as inhibiting their control over performing 
the behaviour. Accordingly, strategies to increase 
physical activity should focus on providing alternative 
activities that could be performed under different 
weather conditions and assisting adolescents to find 
ways to increase their motivation and make time to be 
physically active. Such strategies may help adolescents 
overcome barriers that prevent them from performing 
physical activity, in turn, helping them to achieve 
personal control over their physical activity behaviour.   
The results of the current study are broadly consistent 
with previous adult TPB belief-based studies in the 
exercise domain (e.g., Conn et al., 2003; White et al., in 
press), where a range of behavioural and control beliefs 
influenced physical activity decision-making. However, 
in contrast with those of Conn et al. (2003) and White 
et al. (in press), the present study found support for 
differences between performers and non-performers in 
normative beliefs, as well as the behavioural and 
control beliefs. This discrepancy in findings may be 
attributable to differences in age of the samples as 
younger people are found to be influenced more by 
social pressures to perform physical activity (Mummery 
et al., 2000). The results of the regression analysis 
broadly support the MANOVA findings in that 
behavioural benefits and control beliefs appeared to be 
the most important in predicting regular physical 
activity, as well as normative beliefs being significantly 
influential. It should be noted that the beliefs only 
accounted for a small percentage of the variance (16%) 
in the prediction of regular physical activity. According 
to a TPB approach, beliefs would have a much greater 
impact on behavioural intentions than actions 
themselves (with the effects of beliefs on behavior 
mediated via their impact on the other components of 
the TPB model; Ajzen, 1991).  
While the research has a number of strengths 
including the use of a prospective design and an 
adolescent sample that was representative of individuals 
from both genders and from diverse socio-demographic 
areas, the current study also has a number of limitations 
providing areas for future research. First, the sample 
was predominately Caucasian and representative of 
students with no reported disabilities to performing 
physical activity; thus, the findings may not generalise 
to other ethnic communities and students with special 
needs. Furthermore, the study population consisted of 
only one grade level (i.e., grade nine). Future research 
should investigate the efficacy of the belief-based TPB 
model applied to a broad range of school grade groups. 
Finally, the current study used self-report physical 
activity data which may not have been a reliable 
measure of actual behaviour as opposed to a more 
objective measure (e.g., electronic monitoring). 
Nevertheless, self-report methods among young people 
are reported to be reliable and valid ways of assessing 
physical activity so long as the participants are over 10 
years of age (Kohl, Fulton, & Caspersen, 2000).  
Overall, the current study provides support for the 
efficacy of a TPB belief-based model in understanding 
adolescent moderate-to-vigorous physical activity, in 
turn, providing important applied information that can 
be utilised in constructing intervention programs aimed 
at increasing adolescent physical activity. Specifically, 
the findings suggest that attention to barriers, such as 
motivation, and positive feelings associated with 
physical activity such as being fun, along with 
consideration of the approval of friends, family 
members and teachers in understanding adolescent 
physical activity decision-making, may assist in 
increasing performance of physical activity, thus 
helping combat the rising obesity rates for adolescents.  
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